Selective block of AMPA/kainate receptors of hippocampal interneurons as a new approach to the investigation of inhibitory system.
Effects of open channel blockers of AMPA/kainate receptors have been examined using whole cell recordings and kainate application in the neurons freshly isolated by vibrodissociation from the rat hippocampal slice preparation. Although the hippocampal neurons differed little in the voltage-current relations and sensitivity to kainate, a prominent difference was found in their susceptibility to the blocking action of adamantane derivatives studied. The pyramidal neurons had low sensitivity to the open channel blockers but the neurons which might be assigned most probably to the group of inhibitory interneurons proved to be highly sensitive. A group of neurons of intermediate sensitivity have also been found. The ability of the same blocking drugs to depress the excitatory inputs in the inhibitory interneurons has been demonstrated in the experiments on the hippocampal slice preparation. Enhancement of the field spike and excitatory postsynaptic potential amplitude was observed in the presence of adamantane derivatives. An additional treatment of the preparation with a GABA receptor antagonist, bicuculline, did not potentiate this effect. In conclusion, the observed difference in the pharmacological properties of inhibitory interneurons may be effectively used for detailed analysis of the brain synaptic transmission.